Abstract. Due to the diversification efforts of energy sources, use of natural gas that was newly introduced into Turkish economy, has been growing rapidly. Turkey has large reserves of coal, particularly of lignite. The proven lignite reserves are 8.0 billion tons. The estimated total possible reserves are 30 billion tons. Turkey, with its young population and growing energy demand per person, its fast growing urbanization, and its economic development, has been one of the fast growing power markets of the world for the last two decades. It is expected that the demand for electric energy in Turkey will be 580 billion kWh by the year 2020. Turkey's electric energy demand is growing about 6-8% yearly due to fast economic growing. This paper deals with energy demand and consumption for environmental issues in Turkey.
Introduction
Turkey has dynamic economic development and rapid population growth. Turkey's population of about 80 million is growing. Along with the economic growth and population increase, significant increases were observed both in primary energy (primary energy sources include lignite, hard coal, oil, natural gas, hydroelectricity, geothermal, wood, animal and plant wastes, solar and wind) and electricity consumption during the 8th Plan period.
Over the last few decades, the numbers of Turkish citizens live in the eastern part of country have migrated to the western part of the country. This caused some problems in the energy utilization and environmental pollution in the western regions in Turkey. In this case, in the coming decades, global environmental issues could significantly affect patterns of energy use in Turkey. As in the world, hydropower has a great role in the global environmental issues such as environmental and air pollutions in Turkey.
Affordable energy services are among the essential ingredients of economic development, including eradication of extreme poverty as called for in the United Nations Millennium Development Goal (DGs). Modern energy services-mainly provided by liquid and gaseous fuels, as well as electricity-are essential. Convenient, affordable energy is also important for improving health and education, and for reducing the human labour required to cook and meet other basic needs [1] [2] [3] .
Renewable energy projects developed in scores of developing countries-many with international donor assistance-have demonstrated that renewable energy can contribute to poverty alleviation directly by providing the energy needed for creating business and jobs, turning locally available resources into productive economic assets [2] .
However, developing the remaining hydropower potential offers many challenges and pressures from some environmental action groups over its impact has tended to increase over time. Hydropower throughout the world provides 17% of electricity from installed capacity in Turkey. The contribution of hydropower, especially small hydropower (SHP) to the worldwide electrical capacity is more of a similar scale to the other renewable energy sources (1-2% of total capacity), amounting to about 47 GW (53%) of this capacity is in developing countries [2, 3] .
In the coming decades, global environmental issues could significantly affect patterns of energy use in Turkey. As in the world, hydropower has a great role in the global environmental issues such as environmental and air pollutions in Turkey. This paper deals with the role of hydropower in energy utilization and environmental pollution in Turkey [3] .
A suitable environment will be established, with legislative regulations if necessary, in order for the private sector to fill the gap that will arise as a result of the withdrawal of the state from the sector, in a timely manner and to expedite the start of the new production investments in line with supply and demand projections. Thus, emphasis will be given to privatization of the existing facilities in order to prevent the burden of new investments on the state. The state will be adequately equipped in a way to closely monitor the supply security within the framework of its regulatory and supervisory role and to take measures [4] .
Hydropower for energy policies and environmental issues
Hydropower is available in a broad range of Project scales and types. Projects can be designed to suit particular needs and specific site conditions. As hydropower does not consume or pollute the water it uses to generate power, it leaves this vital resource available for other uses. At the same time, the revenues generated through electricity sales can finance other infrastructure essential for human welfare. This can include drinking water supply systems, irrigation schemes for food production, infrastructures enhancing navigation, recreational facilities and ecotourism.
Hydropower has very few greenhouse gas emissions compared with other large-scale energy options. Table 1 shows the comparison of energy amortization time and emissions of various energy technologies [1] . In addition, by storing water during rainy seasons and releasing it during dry ones, dams and reservoirs can help control water during floods and droughts. These essential functions protect human lives and other assets. This will be increasingly important in the context of global warming, which implies an expected rising variability in precipitation frequency and intensity. On the other hand, hydropower projects do not export impacts such as acid rain or atmospheric pollution. Environmental impacts are limited to changes in the watershed in which the dam is located. When well-managed, these changes can sometimes result in enhancements, and other impacts can be avoided, mitigated. Hydropower can contribute to mitigating the widespread potential human impacts of climate change [5] [6] [7] . There is no single solution to the world's quest for more, cleaner energy and effective water management. Energy and water for sustainable development depend not only on supply choices, but also on how these choices are implemented. It requires the creation of a level playing field among available energy options and global water governance involving all stakeholders in a participatory decision-making process. In adopting their own sustainability guidelines, the members of the International Hydropower Association are committed to developing and operating their projects, in collaboration with all stakeholders, in a way that is environmentally friendly, socially responsible and economically efficient so that hydropower projects can make a major contribution to achieving sustainable energy and resource development [6, 7] . Hydropower energy is a renewable, sustainable and clean energy in the other alternative energy sources. Moreover, it does not deprive future generations in terms of raw materials, or burdening them with pollutants or waste.
Hydroelectric power plants utilize the basic national and renewable resource of the country. Although the initial investment cost of hydropower seems relatively high, the projects have the lowest production costs and do not depend on foreign capital and support, when considering environmental pollution and long-term economic evaluation [3, 6, 8] .
Main aim of the energy policies is to meet the energy needs of increasing population and growing economy in a continuous, qualified and secure manner through primarily private sector investments in a competitive and transparent free market environment. In this context, it is the main target to supply the required energy timely, uninterrupted and at minimum costs while making energy supply planning [9] .
A suitable environment will be established, with legislative regulations if necessary, in order for the private sector to fill the gap that will arise as a result of the withdrawal of the state from the sector, in a timely manner and to expedite the start of the new production investments in line with supply and demand projections [10] . Thus, emphasis will be given to privatization of the existing facilities in order to prevent the burden of new investments on the state. The state will be adequately equipped in a way to closely monitor the supply security within the framework of its regulatory and supervisory role and to take measures [11] .
It is fundamental to complete the projects, in particular the hydroelectricity power plant projects, covered by the public investment program with the lowest costs and in the fastest manner. For this reason, emphasis will be given to ensure that investment costs reflect the true cost, cross financing among sectors are avoided and cost increases that could arise as a result of delays in projects are prevented.
On the other hand, in order to create a healthy diversification in electricity supply, nuclear energy will also be included among electricity production resources. Before the construction of a nuclear power plant, detailed plans and programs on storage, elimination of wastes and informing the public will be prepared by considering maximum harmony with the free market [3, 6] . 
Hydropower for renewable, sustainable and clean energy
As a contributor of air pollution and deforestation, the share of biomass in the renewable energy share is expected to decrease with the expansion of other renewable energy sources [12] . Table 2 shows renewable energy supply and projections for future in Turkey, respectively [13, 14] .
The aim of the Renewable Energy Program is to increase privately-owned and operated power generation from renewable sources within a market-based framework, which is being implemented in accordance with the Electricity Market Law and the Electricity Sector Reform Strategy [15] . This program will assist the Directorate of the Ministry of Energy and Natural Resources (MENR) in the preparation of a renewable energy law, as well as to define the required changes and modifications related to legislation such as the Electricity Market Law to better accommodate greater private sector involvement [12, 15] .
Turkey has aimed at increasing domestic production by public, private and foreign utilities, at increasing efficiency by rehabilitation of existing plants and acceleration of existing construction programs. On the other hand, there are 436 sites available for hydroelectric plant construction, distributed on 26 main river zones.
At present, the average hydroelectric capacity in Turkey is 45 TWh/yr which corresponds to only 36% of the total economically feasible potential of the country. Up to 2020, it is expected that about 502 new hydropower plants will be constructed to make use of the full available potential [6, [16] [17] [18] [19] .
The distribution of hydroelectric power potential in Turkey is as shown in Table 3 . By 2020, it is expected that the total hydro installed capacity will be almost 36,000 MW. Thus, within this framework, it is also expected that the GAP (Southeastern Anatolian Project) will comprise 22 dams and 19 hydroelectric plants and a total generation of about 27 TWh/yr, and the irrigation of an area of 1,785,050 ha will be realized. The GAP is an integrated, multi-sectorial development project, and covers many sectors such as agriculture, industry, transportation, water sports, etc. [20, 21] . 
Air pollution, climate change and CO2 factors for renewable energy in Turkey
Since the Kyoto Protocol in December 1997, at the Third Conference of the Parties to the United Framework Convention on Climate Change (UNFCC), international attention is growing toward a consensus in favor of reducing carbon emission to mitigate climate change [10] .
The leading options for achieving cost-efficiency in carbon emission reductions address the design issue of how to implement an emission cap-and-trade system in Turkey. We therefore examine the design of alternatives permits trading programs to address carbon emission related energy-consumption. In this context, tradable emission permits would entitle holders to emit up to a specified level of carbon emissions. By issuing a fixed number of allowances less than business-as-usual current emissions, Turkey could reduce its national CO2 emissions to meet internationally targets [4, 11, 22] .
Emissions of CO2, SO2 and NOx have increased over the 1980s (Table 4 ) both in absolute terms and relative to GDP. Turkey is the only OECD country were the intensity of emissions of NO2 rose in this period, while it was one of only two countries that experienced an increase in SO2 emission intensity.
By the late 1990s, emissions of SO2 in relation to GDP were double the OECD average, reflecting the heavy share of high-sulfur lignite in power generation and poor quality liquid fuels. Since the end of the 1990s, natural gas usage has been rising rapidly and this has helped concentrations of SO2 to decline markedly in some of the major urban areas, such as Ankara, Izmir and Istanbul, but they still remain at levels that are double those found on the average in OECD metropolitan areas.
Concentrations in the rest of the country, as measured by a simple average of all monitoring stations, are some 75% higher than in the three metropolitan areas. In addition there has been little downward movement in the estimated concentrations of lead in the air, but levels in Turkey are low compared to those found in a number of European countries [10]. 
Conclusions
Energy projects, in particular the hydroelectricity power plant projects, covered by the public investment program with the lowest costs and in the fastest manner. For this reason, emphasis will be given to ensure that investment costs reflect the true cost, cross financing among sectors are avoided and cost increases that could arise as a result of delays in projects are prevented.
On the other hand, in order to create a healthy diversification in electricity supply, nuclear energy will also be included among electricity production resources. Before the construction of a nuclear power plant, detailed plans and programs on storage, elimination of wastes and informing the public will be prepared by considering maximum harmony with the free market
As a large hydro energy project the Southeastern Anatolian Project (GAP) will also integrate, multi-sectorial development project, and covers many sectors such as agriculture, industry, transportation and water sports.
Renewable energy supply in Turkey is dominated by hydropower and biomass, but environmental and scarcity-of-supply concerns have led to a decline in biomass use, mainly for residential heating. As a contributor of air pollution and deforestation, the share of biomass in the renewable energy share is expected to decrease with the expansion of other renewable energy sources such as solar and wind.
In view of the low operational costs of hydropower, related to not having any fuel expense, hydro plants can easily fit load demand, while having a long economic life and low environmental impacts compared with alternative energy resources.
